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Objective: Posteversion carotid endarterectomy hypertension has been suggested to be associated with impaired barore-
ceptor sensitivity (BRS), which has been identified as a factor of prognostic relevance in patients with cardiovascular
disease. The aim of this prospective single-center nonrandomized study was to describe the changes of BRS in the early
postoperative period after eversion carotid endarterectomy (E-CEA).
Methods: Spontaneous BRS and hemodynamic parameters such as blood pressure (BP), heart rate (HR), cardiac output
(CO), and total peripheral resistance (TPR) were evaluated preoperatively as well as postoperatively after 1 and 3 days
using a noninvasive sequential cross-correlation method. Additionally, any modification in vasoactive medication due to
BP derangement in the postoperative period was noted. Due to non-normal distribution of BRS, HR, and TPR samples,
all measured values were expressed as medians with interquartile range (IQR), and a nonparametric test (Friedman) was
performed. After adjustment for multiple testing, differences were considered statistically significant when the two-tailed
P value was less than .0036.
Results: Thirty-five patients (mean age, 71 years) with symptomatic or asymptomatic internal carotid artery stenosis were
included. The BRS significantly decreased to a lower level 24 hours after surgery (4.71 ms/mm Hg [3.02-6.1]) than
preoperatively (5.95 ms/mm Hg [4.68-10.86]; P< .0001), resulting in a within-patient difference of –2.46 ms/mm Hg
(95% confidence interval [CI], –8.38 - –1.52). This difference (95% CI, [– 1.58 (–8.24 - –0.80)]) persisted at the 72-hour
measurements (5.63 ms/mm Hg [3.23-7.69]; P  .0005). The HR, reflecting the sympathetic activity, increased 24
hours after the operation (69 bpm [61.3-77.7]) compared with preoperative values (63 bpm [57.9-73.2]; P  .005)
(within-patient difference [95% CI] 3.7 [1.5-8.5]), and this increase reached significance at 72 hours (69 bpm
[65.4-77.5]; P .001) (within-patient difference [95% CI] 5.5 [2.3-8.8]). Values of systolic pressure, diastolic pressure,
mean arterial pressure, CO, and TPR were not significantly different between pre- and postoperative measurements.
Overall, 23 (66%) patients developed significant postoperative hypertension requiring aggressive management with
additional medications.
Conclusions: E-CEA might have a decreasing influence on BRS, leading to increased sympathetic activity. Investigations
of the longer-term effects of impaired BRS are warranted. These findings should be interpreted with caution, noting the
limitation of an absent control group. (J Vasc Surg 2012;55:1322-8.)
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wCarotid artery stenosis typically involves accumulation
of rigid atheroma at the common carotid artery bifurcation,
progressing into the ostium of the internal carotid artery
and beyond. Anatomically, this location is in close proxim-
ity to the carotid baroreceptors and comprises an apparatus
essential to the autoregulation of cerebral blood flow.
Baroreceptors are activated by increases in wall tension
occurring with increased arterial pressure and modulate
both heart rate (HR) and peripheral vascular tone through
the medullary baroreflex system. With an acute increase in
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1322lood pressure (BP), impulses are propagated through the
lossopharyngeal and vagal nerves to the nucleus tractus
olitarii of the medulla, with resultant activation of para-
ympathetic nuclei and inhibition of sympathetic nuclei.1
hus, the consequences of baroreceptor activation include
eduction in HR, cardiac output (CO), and total peripheral
esistance (TPR); changes that buffer the increase in BP. As
uch, baroreceptor sensitivity (BRS) can be quantified by
he HR response to changes in BP (ms/mm Hg).
Clinically, chronic impairment of the baroreceptor sen-
itivity results in sustained increases in sympathetic nerve
ctivity. This augmented sympathetic activity increases the
isk of serious pathologic and morbid consequences, espe-
ially in the presence of cardiovascular disease states such as
ypertension, heart failure and myocardial infarction, and
troke.2-5 Further, it is associated with increased long-term
ortality after acute ischemic stroke, irrespective of age,
ender, BP, or the etiologic mechanism of the stroke.5
Traditional carotid endarterectomy (C-CEA) was first
eported by DeBakey 6 decades ago6 and involves a longi-
udinal arteriotomy at the carotid bifurcation with removal
f the atheroma and closure of the artery, most commonly
ith a patch. Eversional carotid endarterectomy (E-CEA)
as subsequently reported by DeBakey and popularized by
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Volume 55, Number 5 Demirel et al 1323Etheredge and Raithel et al as an alternative to C-CEA.7,8
E-CEA requires an oblique circumferential transection of
the internal carotid artery (ICA) at the carotid bulb. This
maneuver has the potential advantage that patch closures
may not be necessary, but it is often accompanied by
transection of the longitudinal nerve fibers of the carotid
sinus nerve, which in prior studies has been associated with
the loss of the baroreceptor reflex and postoperative hyper-
tension.9-13
We hypothesize that eversion endarterectomy is associ-
ated with a depressed postoperative BRS, resulting in he-
modynamic aberrations. While previous studies have exam-
ined changes in BRS after C-CEA,14-18 there are currently
no reports that describe the changes that follow E-CEA.
Herein, we describe the BRS changes, analyzing hemody-
namic parameters such as BP, HR, CO, and TPR preoper-
atively and in the early postoperative period following
E-CEA.
METHODS
The study protocol was approved by the local ethics
committee, and informed written consent was obtained
from all patients. Thirty-five consecutive patients, admitted
with symptomatic or asymptomatic internal carotid artery
stenosis, were included in an open, prospective study.
Symptomatic stenosis was defined as transient ischemic
attack (TIA) or minor stroke (modified Rankin Scale
[mRS] of 0-2). Patients who had experienced a severe
stroke causing major disability (mRS of 3-5) as well as
patients with prior contralateral carotid surgery and ipsilat-
eral restenosis were excluded from the study. The diagnosis
of ICA stenosis was confirmed by color duplex ultrasonog-
raphy. The postoperative period was defined as the time
from the patient’s arrival in the recovery room until dis-
charge from hospital, which usually was the 5th postoper-
ative day, a length of stay that is currently standard in most
German hospitals. Postoperative hypertension (HTN) was
defined as an elevation in systolic pressures of 180 mm
Hg or a 40% rise above normal requiring pharmacologic
treatment.
Hemodynamic measurements. Noninvasively esti-
mates of BRS were obtained in the time-domain (BRSTD)
by the sequence method (cross-correlation BRS), using the
Finometer device (Finapres Medical Systems BV, Amster-
dam, The Netherlands). This device consists of a strain
gauge attached to a finger cuff and connected to a portable
recording unit. All patients were placed in the supine posi-
tion for at least 10 minutes before measurement. A cuff of
appropriate size was attached to the middle finger of the
nondominant hand, maintained at heart level. Continuous
BP (mm Hg) and HR (beats/min) were measured preop-
eratively on the day of admission and again at 24 and 72
hours after operation. At each time point, CO (L/min) was
calculated as the product of stroke volume, and HR and
TPR (mm Hg - min/L) were computed as the ratio of
mean arterial pressure to CO.
The Finometer device computes the cross-correlation
in time-domain between beat-to-beat systolic BP and RR nnterval, resampled at 1 Hz, in a sliding 10-second window,
ith delays of 0 to 5 seconds for interval. The delay with the
reatest positive correlation is selected and, when signifi-
ant at P  .01, slope and delay are recorded as 1  BRS
alue. Each 1 second of the recording is the start of a new
omputation. Beat-to-beat averages of all parameters were
btained over 10-minute periods. The potential advantages
f this method over common sequential methods include a
uch larger number of estimates more regularly distrib-
ted over time, a halving of the estimation variance as
alidated in the European Society of Hypertension Work-
ng Group on Baroreflex and Cardiovascular Variability
EUROBAVAR) database, and the availability of the best
elay as an extra BRS parameter.19
In an effort to limit the effect of antihypertensive agents
n BRS, each measurement was performed 1 hour after the
dministration of routine antihypertensive agents. To ad-
ress the possible influence of cervical plexus anesthesia on
RS as considered as a confounder, the first postoperative
easurement was carried out 24 hours after surgery.
If patients had received vasoactive drugs preoperatively,
he type of medication was noted, as was any modification
n medication made as a result of postoperative BP aberra-
ions.
Operative technique and postoperative manage-
ent. Endarterectomy procedures were performed by an
xperienced board certified vascular surgeon under cervical
lexus block by means of the eversion technique. All pa-
ients received 150 g of clonidine for its sedative, analge-
ic, and hemodynamic stabilizing effects.20 In brief, the
-CEA technique was performed by approaching the ca-
otid bifurcation anterior to the internal jugular vein.21
fter dividing the platysma muscle, the jugular vein was
dentified, and all tributaries were ligated up to the digastric
uscle cranially. Next, the carotid artery was mobilized
ith isolation of the superior thyroid artery, external ca-
otid artery, and the hypoglossal nerve. Complete circum-
erential mobilization of the carotid bifurcation with tran-
ection of the carotid sinus nerve was performed after
ystemic anticoagulation and clamping of the internal ca-
otid artery.
All postoperative antihypertensive medications deci-
ions were coordinated by the two study physicians (S.D.,
.A.). In the recovery room, hypertension was managed as
ecessary with intravenous (IV) clonidine at a dose of 75
g. Similarly, hypertension developing on the ward was
reated with subcutaneous clonidine (75 g) or oral nifed-
pine (10 mg).
With n 35 patients, we had 80% power at the overall
.05 significance level to detect a mean population differ-
nce between preoperative and 24 hours postoperative BRS
alues of 5.4 ms/mm Hg or greater with a two-tailed
aired t test, assuming a standard deviation of 11 ms/mm
g and adjusting for multiple testing (two time points and
even variables of interest).
Statistics. The Shapiro–WilkW test was used to quan-
ify the normality of distribution for BRS and the hemody-
amic parameters (systolic pressure [SP], diastolic pressure
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May 20121324 Demirel et al[DP], mean arterial pressure [MAP], CO, and TPR). BRS
(P  .0001), HR (P  .02), and TPR (P  .0001) were
unlikely to be from a normal distribution, as were the pre-
to postoperative changes for all variables exceptHR. There-
fore, for the purpose of uniformity of statistical testing and
because the standard deviation is a poor measure of spread
for skewed distributions, values were expressed as median
and interquartile range (IQR). Nonparametric tests (Fried-
man test) for paired samples were performed. To maintain
an overall significance level of 0.05 when conducting mul-
tiple tests (14 tests: baroreceptor sensitivity and six other
hemodynamic parameters, each at 24 and 72 hours), the
criterion for significance for each two-tailed test was P 
.0036, applying the Bonferroni correction. The Mann-
Whitney U test was performed to evaluate any association
between the changes and baseline variables. Statsdirect
software (Version 2.7.3, Statsdirect Ltd, Cheshire, UK)
was used for all statistical analyses.
RESULTS
History of hypertension. Among the 35 patients in
the final cohort, 34 (97%) had a history of hypertension,
and 33 (97%) of these were receiving antihypertensive
therapy at the time of enrollment (Table I). Among those
patients receiving antihypertensive therapy, 22 (67%) had
normal preoperative baseline BP (systolic BP140mmHg
and diastolic BP90 mmHg), and 11 (33%) had high BP
(systolic BP 140 mm Hg or diastolic BP 90 mm Hg)
despite antihypertensive medication. Neither of the re-
Table I. Demographics and indication for surgery of
patients undergoing E-CEA
Patients E-CEA (n  35)
Male 32 (91%)
Female 3 (9%)
Age (years) (SD) 71 (8.86)
Symptomatic stenosis 11 (31%)
Modified Rankin scale
0 33 (94%)
1 2 (6%)
Asymptomatic stenosis 24 (69%)
Hypertension 34 (97%)
Coronary artery disease 12 (34%)
Diabetes mellitus 12 (34%)
Hyperlipoproteinemia 32 (91%)
Symptomatic peripheral arterial disease 15 (43%)
Arrhythmia 11 (31%)
Nicotine use 15 (43%)
Body mass index (mean  SD) 26  2.8
American Society of Anesthesiology scale
1 0
2 10 (29%)
3 25 (71%)
4 0
Stenosis ipsilateral (%) (SD) 84.4 (7%)
Severe contralateral stenosis (70%) 2 (5.7%)
On antihypertensive medication 33 (94%)
E-CEA, Eversion carotid endarterectomy; SD, standard deviation.maining two patients (one with and one without a history sf hypertension) had elevated BP, and neither was on
ntihypertensive medication.
Baroreceptor sensitivity. The median baseline BRS
as 5.95 with an IQR of 4.68 to 10.86. Postoperatively,
he median BRS fell to 4.71 (IQR 3.02-6.10) at 24 hours
P  .0001; Table II) and to 5.63 (IQR 3.23-7.69) at 72
ours (P  .0005; Table III). No baseline variable (age,
ender, hyperlipidemia, hypertension, smoking, diabetes
ellitus, coronary artery disease, arrhythmia, and periph-
ral artery disease) was associated with the pre- to postop-
rative change in BRS. The lowest preoperative BRS value
as 2.06 ms/mm Hg, observed in a symptomatic patient
ith an acute stroke (mRS 1) and positive computed to-
ography findings in the insular region. BRS did not
ncrease after E-CEA in this patient, with BRS values of
.39 and 2.08 at 24 and 72 hours following operation,
espectively.
There was some restoration of BRS between the earlier
24-hour) and later (72-hour) time points (Fig 1). Overall,
9 (83%) patients had a reduction in BRS (Fig 2). There
ere four patients who were considered outliers on the
asis of preoperative BRS, and their responses are illus-
rated in Fig 3.
The postoperative increase of HR, reflecting the sym-
athetic activity, was significant at 72 hours (P  .001)
fter operation (Table III, Fig 4). Values of SP, DP, MAP,
O, and TPR were not significantly different from baseline
t either the 24- or 72-hour time point (Tables II and III).
he negative correlation between preoperative to postop-
rative BRS and HR did not achieve statistical significance
Spearman’s rank correlation coefficient  0.25; 95% CI,
.54-0.09; one-sided P  .07), nor were there any signifi-
ant correlations between BRS and the other hemodynamic
arameters (SP, DP, MAP, CO, and TPR).
Requirements for antihypertensive therapy. Admi-
istration of at least one vasodilator for systolic BP of180
m Hg or a 40% rise above normal was required in 23
66%) patients overall, including nine (26%) patients dur-
ng the first 6 hours in the recovery room and 19 (54%)
ases after transfer to the surgical ward. Among patients
equiring acute administration of vasodilator, 14 belonged
o the group with preoperatively normal BP (14/24 [58%])
nd the remaining nine patients to the group with preop-
ratively high BP despite antihypertensive medication
9/11 [82%]). The dosage of existing antihypertensive
edications during hospitalization was increased and/or
dditional antihypertensive medication was prescribed in
even (20%) patients. Among the 23 (66%) patients requir-
ng supplemental antihypertensive medication, one (3%)
xperienced prolonged hypertension and required 2 addi-
ional hospital days. No patient experienced stroke, myo-
ardial infarction, or death following operation.
ISCUSSION
Baroreceptor sensitivity falls following eversional ca-
otid endarterectomy and denervation of the carotid sinus
erve. As well, HR and BP rise, indicative of increased
ympathetic activity in the immediate and short-term pe-
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Volume 55, Number 5 Demirel et al 1325riod after operation. While no significant differences in
other hemodynamic parameters, including SP, DP, MAP,
CO, and TPR were detected at the 24- and 72-hour time
points, this observation was a likely result of recording of
these parameters at just two discrete time points; hyper-
tension was detected and treated rapidly such that a
normotensive state was quickly achieved. Further, pa-
tients in the current study were routinely treated with
clonidine, an agent known to decrease peripheral norepi-
nephrine release. Through stimulation of prejunctional
inhibitory 2 adrenoceptors and inhibition of neural
transmission in different brainstem areas such as the
nucleus-tractus solitarius and the lateral reticular nucleus
in the ventrolateral medulla, clonidine may have attenu-
ated the BRS effects on the hemodynamic parameters.20
Miyamoto et al examined the effects of clonidine on the
HR response to dynamic cardiac sympathetic nerve stim-
ulation in a rabbit model.22 Clonidine attenuated the
dynamic HR response to sympathetic nerve stimulation.
A decrease in mean HR was observed, but a residual
Table II. Baroreceptor sensitivity and other hemodynamic
n  35 Preoperative (median [IQR])
Baroreceptor sensitivityTD
(ms/mm Hg)
5.95 (4.68-10.86)
Systolic pressure 130 (115.9-145.1)
Diastolic pressure 65 (56.6-72.7)
Mean arterial pressure 87 (79.7-97.2)
Heart rate (beats/min) 63 (57.9-73.2)
Cardiac output (L/min) 5.99 (4.8-7.4)
Total peripheral resistance
(mm Hg.min/L)
1150 (913-1664)
CI, Confidence interval; IQR, interquartile range.
Values represent the beat-to-beat averages over 10-minute recording period
distributed values with Friedman test (nonparametric test).
aSignificance criterion for each test: P  .0036, adjusting for multiple testin
bInstead of the usual 95% CI, the 99.64% CI was calculated according to th
Table III. Baroreceptor sensitivity and other hemodynam
n  35 Preoperative (median [IQR])
Barorecepter sensitivityTD
(ms/mm Hg)
5.95 (4.68-10.86)
Systolic pressure 130 (115.9-145.1)
Diastolic pressure 65 (56.6-72.7)
Mean arterial pressure 87 (79.7-97.2)
Heart rate (beats/min) 63 (57.9-73.2)
Cardiac output (L/min) 6.0 (4.8-7.4)
Total peripheral
resistance (mm
Hg.min/L)
1150 (913-1664)
CI, Confidence interval; IQR, interquartile range.
Values represent the beat-to-beat averages over 10-minute recording period
distributed values with Friedman test (nonparametric test).
aSignificance criterion for each test: P  .0036, adjusting for multiple testin
bInstead of the usual 95% CI, the 99.64% CI was calculated according to thincrease in HR persisted. Other antihypertensives, includ- ung -blockers, diuretics, calcium-channel blockers, angio-
ensin receptor-1 blockers, nitro-glycerin (in acute admin-
stration), and clonidine, increase BRS. Diuretics and other
ntihypertensives decrease BP and BP-variability, resulting
n an increased BRS. Clonidine improves spontaneous BRS
hrough parasympathetic activation.23-27
For ethical reasons, we were not able to withdraw
ntihypertensive drugs, agents that represent potential con-
ounders of BRS and hemodynamic measurements. How-
ver, despite the fact that these drugs enhance BRS, the
ostoperative BRS values decreased significantly. The fail-
re to detect significant changes in BP values such as SP,
P, and MAP, as well as TPR, suggests that medical
nterventions successfully controlled BP despite impaired
RS.
Our results support the hypothesis that unilateral ca-
otid sinus nerve denervation is sufficient to generate sig-
ificant physiological changes, in parallel with the clinical
ndings of a previous study that demonstrated a rise in
ystolic BP through the 4th day following E-CEA.11 Spec-
ameters
hours postoperative
median [IQR]) P valuea
Within-patient differences
(median [99.64% CI])b
71 (3.02-6.10) .0001 	2.46 (–11.25 - 	1.06)
21 (108.8-138.6) .63 	4.3 (	24.6-5.4)
64 (55.8-73.5) .91 	2.1 (	9.1-5.0)
86 (76.3-96.3) .81 	1.7 (	13.3-4.7)
69 (61.3-77.7) .005 3.7 (0.4-10.8)
05 (5.0-7.6) .91 	0.2 (	0.7-1.2)
44 (877-1487) .81 	27.6 (	2503.5-996.1)
perative versus 24-hour postoperative values. Comparison of non-normally
lue .0036, which was obtained in the analysis.
rameters
hour postoperative
median [IQR]) P valuea
Within-patient differences
(median [96.64% CI])b
63 (3.23-7.69) .0005 	1.58 (	11.47 - –0.63)
35 (111.6-154.5) .81 	1.4 (	17.7-12.7)
67 (56.2-75.0) .55 1.3 (	8.1-8.0)
90 (77.8-101.0) .91 	0.3 (	9.2-9.2)
69 (65.4-77.5) .001 5.5 (0.8-10.4)
.2 (4.6-7.9) .91 	0.1 (	0.6-1.4)
32 (920-1636) .4 	45.0 (	2505.4-1017.7)
perative versus 72-hour postoperative values. Comparison of non-normally
lue .0036, which was obtained in the analysis.par
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May 20121326 Demirel et alenon may relate to recovery of BRS function through the
baroreflex apparatus located on the contralateral side and
the aortic arch; compensatory mechanisms that may require
several days to adapt. Scher et al demonstrated a rise in
mean BP lasting for 1 week in a large animal model of
bilateral carotid sinus nerve denervation.28 However, to
our knowledge, no experimental data exists on unilateral
carotid sinus nerve denervation.
Preoperative neurologic deficits have been reported
to be an independent predictor of hypertension after
CEA.29,30 This phenomenon could be contributed to im-
pairment of the central component of the baroreflex.5
Fig 1. Notched box and whisker plots displaying post
change in absolute values of the BRS. B, The preoperat
represents the interquartile range, defined as the dista
horizontal lines running through the box represent the m
confidence interval around the median (median  1.58
box depicts 1.5 times the interquartile distance and t
interquartile distance times 1.5 as measured down from
points that are 1.5 to 3.0 times the interquartile distance,
times the interquartile distance.
Fig 2. Baroreceptor sensitivity (BRS) change from baseline at 24
and 72 hours following operation.Patients with prior contralateral or ipsilateral carotid sur- oery might have altered baroreflex function from damage
o the carotid sinus nerve and the carotid sinus barorecep-
ors.13 Therefore, patients who had experienced a severe
troke causing major disability (mRS of 3-5) as well as
atients with prior contralateral carotid surgery and ipsilat-
ral restenosis were excluded from the current study.
Seagard et al identified two types of carotid sinus baro-
eceptors with distinct contributions to the regulation of
P. Selective elimination of type one receptors, mainly
arge myelinated A-fibers, produced a decrease in BRS or
ttenuation of control of dynamic changes in BP, without
n associated change in the tonic resting BP. Subsequent
limination of type-two receptors, mainly small A-fibers
nd nonmyelinated C-fibers, produced additional attenua-
ion of BRS and significant increases in resting baseline
P.31 These observations are relevant to the observations
tive change in baroreceptor sensitivity (BRS). A, The
-postoperative change in BRS. The length of each box
etween the 25th and the 75th percentiles. The three
(middle line) and the upper and lower bounds of the 95%
quartile range.) The length of the whiskers above each
ngth of the whiskers below each box represents the
op of the box. Outside values are defined as those data
far outside values are defined as those that exceed three
ig 3. Baroreceptor sensitivity (BRS) of the four preoperative
utliers at baseline, 24 hours, and 72 hours after surgery.opera
ive-to
nce b
edian
 the
he le
the t
whilef the present study. It appears that dissection of the carotid
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Volume 55, Number 5 Demirel et al 1327bulb and transection of the carotid sinus nerve during
E-CEA at least impair the sensitivity of type two barorecep-
tors.
Chronic impairment of the baroreflex results in sus-
tained increases in sympathetic nerve activity with poten-
tially serious pathologic and morbid consequences in
cardiovascular disease states, such as hypertension, heart
failure, myocardial infarction, and stroke.2-5 BRS lower
than 3 ms/mmHg is a powerful independent prognostic
risk factor for sudden cardiac death.32,33 An enhanced
BRS had beneficial effects on the outcome of patients
with cardiovascular disease, possibly by preventing ven-
tricular arrhythmias.34 Chao et al found that patients
with carotid artery stenosis exhibited a significant reduc-
tion in BRS compared with controls.35 Sykora et al
demonstrated that acute stroke with insular involvement
was associated with significantly greater BRS impairment
compared with BRS in stroke patients without insular
involvement.36 Interestingly, the lowest initial BRS
value in the current series (2.06) belonged to a patient
with an acute insular stroke.
In a sense, C-CEA might be protective against postop-
erative cardiovascular events, since the procedure may be
associated with increased BRS. A longitudinal arteriotomy
is generally employed during C-CEA, and unlike E-CEA,
complete mobilization of the carotid bifurcation and divi-
sion of the carotid sinus nerve is not necessary.13 As far back
as 1974, Angell-James and colleagues demonstrated that
removal of rigid atheroma at C-CEA improved carotid
baroreflex sensitivity.9 The pathophysiological explanation
of this phenomenon relates to a reduction pressure wave
dampening after removal of the atherosclerotic plaque,
increasing baroreceptor stimulation from increased vessel
compliance.12 We previously reported an association be-
tween C-CEA and decreased BP in the immediate and
short-term postoperative period.11 There exist clinical ob-
servations to support these hypotheses; Hirschl et al found
Fig 4. Notched box and whisker plots displaying postoperative
change in heart rate (HR).BRS to be a predictor of cardiovascular morbidity andortality in patients after C-CEA.15 Failure of BRS to
ncrease postoperatively was associated with a significantly
igher risk of major vascular events over 5-year follow-up.
The main limitation of the current study is the fact that
here is no control group. While the study size was suffi-
ient to demonstrate significant impairment in BRS follow-
ng E-CEA, it was not large enough to reliably detect a
linically prognostic association between impaired BRS and
ostoperative adverse events such as cardiovascular, neuro-
ogic, and other complications. As well, the potential mask-
ng of hemodynamic changes by the use of antihypertensive
gents may have blunted the effect of baroreceptor disrup-
ion on hemodynamic parameters. In conjunction with the
mall sample size, such an effect may account for the failure
o achieve statistically significant differences in the pre- to
ostoperative hemodynamic changes or in the correlations
etween BRS and hemodynamic variables. Further, the
tudy protocol mandated recording of hemodynamic pa-
ameters at just two discrete time points, 24 and 72 hours,
or purposes of data collection. This may explain the failure
o detect a significant difference between the pre- and
ostoperative hemodynamic values; for instance, postoper-
tive hypertension was relatively quickly identified and
reated with normalization of hemodynamic variables by
he time of the recordings. Lastly, the lack of a control
roup of patients treated without carotid sinus nerve de-
ervation, for example, patients undergoing conventional
arotid endarterectomy with preservation of the nerve, is a
hortcoming of our study design. Inclusion of such a group
ight have allowed the detection of hemodynamic differ-
nces directly attributable to BRS and provided some evi-
ence of causality.
In conclusion, E-CEA might have a decreasing influ-
nce on BRS leading to higher sympathetic tone during the
arly postoperative period. Clearly, however, subsequent
onger-term, larger-scale studies with inclusion of a group
f patients undergoing C-CEA are warranted to discover
hether the BRS impairment is chronic and if it is associ-
ted with long-term adverse outcomes. These findings
hould be interpreted with caution, noting the limitation of
n absent control group.
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